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| MPELLER WHEEL TECHNI CAL FI ELD The i nventi on concerns
a punp inpeller and nore precisely a punp inpeller for

weemsnsIseygal - or hal f axial punps for punpi ng BET/EP20031655726

cont ai ni ng pol lutants. BACKGROUND OF THE | NVENTION I n
literature there are | ot of types of punps and punp
inpellers for this purpose described, all however
havi ng certain di sadvant ages. Above all, this concerns
problenms with wear, clogging and | ow efficiency.
Sewage water contains a lot of different types of

pol lutants, the anount and structure of which depend
on_t he season ?nd type of area fromwhich the water
BBk, ties plastic material, hygiene
artlcles, textlle etc are common, whi l e industrial
areas may produce wearing particles. Experience shows
TEéﬂﬂﬁMbUMEIELDproblens are rags and the |ike which

@ﬁ%ﬁ%\/e&%&t &opﬁ%rnsnn_% JM Hﬂrbellteg%lvcﬁﬁqnm 35]—‘% @)H}ump impeller

ﬁﬁQﬁ#ﬂﬂWu%ﬁﬁMiﬁ@Hkﬁﬁ@Fp@hﬁﬁabd;ﬁnﬁpﬂﬁ;@ﬁﬂﬁﬁﬁ;cmmﬁmmnng
In agriculture and pul p industry different kinds of

Bpeiadlispunps are used, which should manage straw,

grass, |eaves and other types of organic material. For

this purpose the | eading edges of the vanes are swept
bBacki@RAND OFdEEtIdIVEENEEN he pol l utants to be fed
outwards to the

In literature there are lot of types of pumps and pump impellers for this
purpose described, all however having certain disadvantages. Above all, this

concerns problems with wear, clogging and low efficiency.

Sewage water contains a lot of different types of pollutants, the amount and
structure of which depend on the season and type of area from which the
water emanates. In cities plastic material, hygiene articles, textile etc are
common, while industrial areas may produce wearing particles. Experience
shows that the worst problems are rags and the like which stick to the
leading edges of the vanes and become wound around the impeller hub. Such

incidents cause frequent service intervals and a reduced efficiency.

In agriculture and pulp industry different kinds of special pumps are used,
which should manage straw, grass, leaves and other types of organic
material. For this purpose the leading edges of the vanes are swept
backwards in order to cause the pollutants to be fed outwards to the

periphery instead of getting stuck to the edges.

Different types of disintegration means are often used for cutting the material
and making the flow more easily. Examples are shown in SE-435 952, SE-
375 831 and US-A 4 347 035.
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peri phery instead of getting stuck to the edges.
Different types of disintegration neans are often used

wo 2006088881 ng the material and maki ng the fl ow POI/EP2005/055726

easily. Exanples are shown2 n SE-435 952, SE- 375 831
and US-A 4 347 035.1n literature the designs of the
punp i npellers are described very generally,
especially as regards the sweep of the |eading edges
of open inpeller wheels. Attenpts to define the sweep
of the | eading edges for an open inpeller wheel are
described in e.g. EP 0916851 and EP 0916852 Dning

BT Rlnare AbaBhe bl THaRs Pl s Pt e bBr e cenerally,
All:’sz;%lal'ly 8s Iﬁgﬁfﬂé"iﬁ@s&l@@p GPYIEE léﬁcﬁﬁgaed@@s WP RPenanep@ler wheels.

wer das wel as internedi ate vanes, beécause these
Afteempisflol defoid Brs swednoé thh éearkingledgsadop ant orerpimpeller wheel

o aemeRBeE bt B PRRGRE FUTBEI BER (T ongn,

whi ch neans hlgher ri sk for clogging. Regarding cl osed
i npel l er wheels they are generally designed with

beadihguesiges whacedidilifthes heightalare mé@ﬁuredcft)rt dxatmple in
t hey are n?ther straight as feen in the

BlFGeIgRcd PTHRATERTY 8iing %ﬂalfS%m%wgle“ﬂ%‘aV? fover discs.

RANG S Ad Whielvelrhg Welwisdntaihéd inse vahbgrbé@ige these types of
quantltles of. abra5|ve pollution, there is

dBRelgerasieeibsr V8R! 1€l 9 ABF MYTBRJBLOBRPEHECY dRLEC open type

Iﬁgéﬁeﬂss JYEhEehér hhal, Eﬂﬁbd R (}Jellll"eﬁé‘hﬁvé Uckesaér TddSthrough,
stic bags and other el ongated objects get stuck on

ﬂﬁéfméﬁﬁﬂﬁghéﬂgégﬂskﬁ@? BgEEqui ri ng cl eani ng of the

punp.

Regarding closed impeller wheels they are generally designed with leading
edges placed in the central inlet such that they are rather straight as seen in
the flow direction. It has been found that during use, and in particular when
the liquid contains rather large quantities of abrasive pollution, there is
considerable wear on the leading edges of the vanes. There is further a risk

that pollutants such as rags, plastic bags and other elongated objects get

stuck on the leading edges, thereby requiring cleaning of the pump.

BRIEF DESCRIPTION OF THE INVENTION
The aim of the present invention is to remedy the above mentioned problems

and in particular in connection with closed impeller wheels.

This aim is solved according to a main aspect of the invention by what is
characterized in claim 1. Preferable embodiments of the invention form the

dependent claims.

According to a main aspect of the invention, it is characterized by an impeller

wheel of a centrifugal or half axial type to be used in a pump for pumping
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BRI EF DESCRI PTI ON OF THE | NVENTI ON The ai m of the
present invention is to renedy the above nenti oned

w@e@blosassl and in particular in connection w t hPCT/BB®A5/055726

i mpel I er wheels. This aimi3s solved according to a
mai n aspect of the invention by what is characterized
in claiml. Preferable enbodi nents of the invention
formthe dependent clains. According to a main aspect
of the invention, it is characterized by an inpeller
wheel of a centrifugal or half axial type to be used
in a punp for punpingliquids, wherein the inpeller is

rranged with one or.several vanes.,, that
BhogRn st s s L e R an Ry R PRy YA En S Sat the
¢ahdedrechaseded mpaldver didieadn eabiasadd, dbimads ansd Balled closed
the | eadi ng edges of the vanes are swept_ backwards at

rheelien wheepeliangcicizsAdndhat ke dendinddidaes drthepgnes are swept
bg&glv%xeds af¥igo Er(Iil'eg %g‘éﬂi [iHEhDRE (RSREGE: ﬁgscfsgﬁf c}he impeller.

rnvention, 1t Is racterized in that t adl ng
edges co-operate with cutting neans arranged in a

central inlet opening of the. .. Pref, bly th .
Red e Sageb DG pode S BRHET BTN 1t oA e zod in that the
RREHLA gdg‘%‘ GOId}ﬁ_traﬁehﬁfi@P&ﬁﬂ.tﬂg RakS £9AbkY ¥he &ntral inlet

| east” oné narrow ng section the gap between the
cemtingl of thlegpuopeni ng of the punp and the | eading

| edges of the inpeller, whereby, when the | eading
edges sweep past these sections during operation, a

prdfEdHg thetlbamingSedidsaprreciddgomchetamenit offhe inlet opening, and
desi gni ng the | eadi ng edges of the vanes stronglg
Hakdwepitting Rangeemistitute at least one narrowing séction of the gap

between the central inlet opening of the pump and the leading ledges of the
impeller, whereby, when the leading edges sweep past these sections during

operation, a cutting action is obtained there between.

By designing the leading edges of the vanes strongly backswept it has been
found that the wear on these edges are reduced drastically. The design also
reduces the risk of material getting stuck on the edges. Rather such material

are fed towards the periphery.

The material that however tends to get stuck on the edges at the inlet
opening of the impeller will be cut by the cutting means. In a preferred
embodiment the leading edge of the vanes co-operate with two narrowing

parts of the inlet opening of the pump housing.

For a good performance regarding the pump function and transportation of
material towards the periphery, the sweep angle a should be in the region 40
- 60° and the sweeping of the leading edges may generally follow the

curvature of a logarithmic spiral.
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found that the wear on these edges are reduced
drastically. The design al so reduces the risk of

woreoesmB1 getti ng stuck on the edges. Rat her SBCIEP2005/055726

material are fed towards tHe periphery. The materi al

that however tends to gel stuck on the edges at the

inlet opening of the inpeller will be cut by the

ciitting nmeans. In a preferred enbodi nent the |eading

edge of the vanes co-operate with two narrowi ng parts

of the inlet opening of the punp housing. For a good
performance regardi ng the punp function and

transportation of material towards the periphery, the

sweep angle a should be in the region 40 - 60 and the
BVneBRpimgnptlliéhehleehdittgiraggssdnperfagenenaé bydf wehovedisiance is
curvature of a logarithmc spiral.In all an inpeller

WAEENC lteﬁdi%%mg 9@?%%%%@%%‘«%% AL eRReeand service.
obtai ned, |leading to | ong operation cycles between
naintenance and service. These and ot her aspects of
‘fnesadudnttagesspetls olmngrdsantadeswetthitbe Melsenbiatc\mion will

BRGE Aoy S0l e B ol PRa BB BT PR ¢

aﬂﬂﬁﬁgﬁfollomnng detail ed description of the
i nvention, reference will be nmade to the draw ngs, of
which Fig. 1 is an axial cross- section through a punp

BRERFBRE AR PSN AMERTE: PRAWINGS

In the following detailed description of the invention, reference will be made

to the drawings, of which

Fig. 1 is an axial cross-section through a pump according to the
invention,
Fig. 2a is a perspective view {rom above of an impeller wheel comprising

the present invention,

Fig. 2b is a view corresponding to Fig. 2a from below,
Fig. 3 is a view from below of the impeller wheel of Fig. 2, and
Fig. 4 is a bottom plate to be mounted in a pump and co-operating with

the impeller wheel according to Fig. 1.

DETAILED DESCRIPTION OF THE INVENTION
Fig. 1 shows an impeller wheel of the closed type mounted in a pump
comprising a drive shalt 10 connected to an electrical motor (not shown) for

driving the pump. To the lower end of the shaft a pump impeller 12 is
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Fig. 2a is a perspective view from above of an
i npel l er wheel conprising the present invention, Fig.

WQ@Rk00b®533Vi ew corresponding to Fig. 2a from bePOWEPIHNE055726

3 is a view from bel ow of tshe inpeller wheel of Fig.

2, and Fig. 4 is a bottomplate to be nounted in a
punp and co-operating with the inpeller whee

according to Fig. 1. DETAILED DESCRI PTI ON OF THE

I NVENTION Fig. 1 shows an inpeller wheel of the closed
type nmounted in a punp conprising a drive shaft 10
connected to an electrical notor (not shown) for

Srdovipa, E&%p?iﬁ?ﬁﬁ ﬁ@detrhm b AwabwePd eofoddhelishalda R sPHANd back

I nmpeller 12 isno conpri sing upper 14 and | ower
1B coVer T séeyvevanatonsd awdpack tearesnoantdathén abpwap housing

nti oned conponent re nmount [ a pu ing 20, .
TR s SRR ST 235 SR FE ahg 1 R TR B0t o gio impetter
1hes pudiRnidPshtiein 1ReimnApuidiedns Upht tiRerteni® PYAP 28 between the
housing that there is a gap 28 between the periphera

geiiphsEl srurfare plothesr lowsregovar discl 66 anyl an inpgesidg well of the

[ 9,.het
D, ALy DU RS B2 SRRy A BB BT Botom wa as
wellween gapl Ieetsert adewet stintadeaehedower cdvecdide BRdnd an
an upper_ surface of the bottomwall 22. According to
PH@eb?VH@FEF%§hP6?*5”3éﬁ%ﬁ?@ugal punp, the liquid is
sucked in axially through the inlet 24 and | eaves the
punp through the outlet 26 according to flow arrows A,
Beandig to the principles for a centrifugal pump, the liquid is sucked in

axially through the inlet 24 and leaves the pump through the outlet 26

according to flow arrows A, B and C.

According to the present invention the vanes 18 are designed such that the
leading edges 40 are swept strongly backwards at the inlet opening 42 of the
impeller wheel, in relation to the direction of rotation R. The sweep angle
could be increased from the hub and outwards. The sweep of the leading
edges could be defined by a logarithmic spiral where the sweep angle a is /2
- B. where B is the angle of the logarithmic spiral. Preferably the sweep angle

should be in the region 40 - 60°.

At the inlet opening of the impeller the leading edges are placed generally in a
plane perpendicular to the axis of rotation 10 of the impeller. The advantage
with this design is to make sure that pollutants slide towards the periphery
instead of getting stuck on the edges. It has further been shown that the
wear on the leading edges are reduced when they have this configuration

instead of the conventional design.
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According to the present invention the vanes 18 are
desi gned such that the | eading edges 40 are swept

W@ 2ooengdsyl backwards at the inlet opening 42 of PCTIEP2005/055726

i mpel l er wheel, in relatio to the direction of
rotation R The sweep angle could be increased from
the hub and outwards. The sweep of the | eadi ng edges
could be defined by a logarithmc spiral where the
sweep angle ais p/ 2 - b, where b is the angle of
the logarithmc spiral. Preferably the sweep angle
should be in the region 40 - 60. At the inlet opening

-t ' t P I ; '
PLARE, LB Ahe iRl A0 AmiRey R ook 283 0208 gl i o
tieirhpplééd, dtig. Th€hadvigntpges dittdd theiwudesprptradingebove the

e sure.that. pollutants slid owards the ri pher )
PRdPuban Erenal ¢ PRl ERTertihd G B L s Rab tpReRerate with
feeadshpwnt 163 thhestmashaBNirtlbe2heAdhBhAHGRS a@FEnged in a
reduced when they have thi's configuration inStead of
boldorbRlAdatdondrc gesnly. iplgtifdhustsangedivith dagexppositely

otr 40 ra e
L3 TR b kS SR beBRERL G Bt na the e
paatsfutheno ] bios@rhbe voot smalls lhageedfpdlhaidwwachesyvergs, plastic
disc 16 can be arranged to co-operate with the edge )
pagt and o et bhathRegn shrgs op4hss 1€9ﬁ§1&16@g¢%@lg the vanes will
g%%g@gﬁgejn a bottomplate 22. The circular inlet is
thus arranged with two oppositely arranged straight
parts 50 whereby the gap between the vanes and the

| on

d t of the. jinlet b ! I, t ed
Borttaf o, dgien deiladng sdice b et and nropdding
SaviewReNa 8l UeKoperdthes Waddindossdans sfthlehsotyamesiate, | dreatly

reduces the risk of pollutants getting stuck and reduces the wear on the

leading edges.

It is to be understood that the embodiment described above and shown in the
drawings is to be regarded as a non-limiting example of the invention and

that it may be modified within the scope of the patent claims.
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be cut here. In total the design of the |eading edges
bei ng swept and protrudi ng sonewhat, and co-operating

wadaok/osisal openi ng of the bottom pl ate, great| yPCEHEPZIOT055726

the risk of pollutants gett’ing stuck and reduces the
wear on the | eading edges. It is to be understood that
t he enbodi nent descri bed above and shown in the
drawings is to be regarded as a non- limting exanple
of the invention and that it may be nodified within
the scope of the patent clains. PATENTCLAIMS 1. An

i npel l er wheel (12) of a centrifugal or half axial

? PENTOC ?%J p@ed in a punp for punping liquids, wherein
e inpeller 1s arranged with one or several vanes
(18)., Ahhatpdike w}aﬂftﬂs(lar ef at(“eatrhﬁl:gzﬂ ordeMéaxiil sgpe (rdﬂ),e used in a

16) on eacp si de, ﬁ qg go caI ed cl sed i npel ler .
wheel PUETH!IGY H‘u%lp&ng iguids, wheregnithedpge leﬁés Pé%i%?é{ with one
edgesy 4Q)eraf Vél'i'gs Yes)esha & SWals Racknardsd ab cto§}@r discs (14,

i nl et opening (42) in one of the cover discs (16
the i hpledn @aChrsldel féurrrnngtaosq hellefl chsedompdllarovhe¢dloe harac

(o 8 SRR RIS R D1 B PR P SRR by et

t he Ilﬁﬁ&ﬂh}b@fdﬁ( éﬁﬁhcﬁtnl&h@péﬂi\ﬂr@ (4openion@ dfddle. cadrer discs (16) of the
I npel | er wheel accordlng to claiml, wherein the
f

| eadi HgPAgas edabiop tathg ghressieunplrotationdR) + srddilapding edges
PR 4k L ENIEH; IS 3P Pl EBLRO PSR s o
rotation (10) of the impeller (12) at the inlet opening (42).

2. Impeller wheel according to claim 1, wherein the leading edges (44)
protrude somewhat out of the inlet opening (42), arranged and capable
of co-operating with cutting means (50) arranged in a central inlet

opening of the pump.

3. Impeller wheel according to claim 2, wherein the cutting means
constitute at least one narrowing section of the gap between the central

inlet opening of the pump and the leading ledges (40) of the impeller.

4. Impeller wheel according to any of the preceding claims, wherein the
leading edges (40) are swept generally corresponding to a logarithmic

spiral.

5. Impeller wheel according to claim 4, wherein a sweep angle (a) of the
leading edges (40) is I1/2 - 3, where [ is the angle of the logarithmic

spiral.



openi ng of the punp. 3 . Inpeller wheel according to

claim2, wherein the cutting neans constitute at | east
Wo@e@6n33880Wi Nng section of the gap between t he PENEPRD5/055726

i nl et opening of the punp &nd the | eading | edges (40)

of the inpeller. 4 . Inpeller wheel according to any

of the preceding clains, wherein the | eadi ng edges

(40) are swept generally corresponding to a

| ogarithmc spiral. 5. Inpeller wheel according to

claim4, wherein a sweep angle (a) of the | eading

edges (40) is IT/2 - b, where b is the angle of the

| ogar : -

of TG Py Qrai G ol I DreBEdRle baafint fiein e

of thsvhaadnggt@ﬂgé§h¢4ayhagakasth@ asginthéPegiofdi0 7 60°.

Punp conprising an inpeller wheel according to any
of the clains 1 3 .

7. Pump comprising an impeller wheel according to any of the claims 1 -

3.



